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THE TALITROIDEAN AMPHIPOD GENUS HYALE RATHKE, 1837, SENS. STR.
INTHE NORTH ATLANTIC AND MEIMTERRANEAN REGIONS

T. Krapp-Schickel! & E. L. Bousficki?

ABSTRACT

The genus fvale Rathke, 1837, is here restricted o aguatic, non-salustory hyalid amphipod species of the North
Atlantic and Mediterranean regions. Hvale pontica Rathke, 1837 (type species) and £1. fubbockiona Bale, 1837 arc
redescribed and H. mickefint . sp. (Sardinia) and Hvafe species (Bermuda) are newly deseribed, This complex of
species is distinguished by unique features of gnathopod [ (male) and preamplexing notch of peracon segment 2
(female), posterior marginal cusps of coxae 2 & 3, and a strong striated clasping spine distally on the propod of

peracopoeds 3-7.

Introduction

During the course of study of hyalid amphipods of
the North American Paciflic coast. Bousficld &
Hendryeks (2002) encountered a number of characlers
and character states on the basis of which generic
subdivision ol Hvafe Rathke (sens. [at. ) scemed advis-
able. Some of these had not hitherto been treated in the
generic type species Hyale ponrica Rathke, 1837, As
material of the type species was not available to them,
E. L. Bousfield contacted the first author of the present
paper wha had recently published comprehensively on
the Mediterranean hyalid fauna and was able o re-
examine extensive collections of H. pontice and simi-
larspecies in the museum at Verona, ltaly, and elswhere.
These species were soon discovered to form a closely
related clade, very distinct from other assemblages
(e.g.. "grandicornis" group) within the generic com-
plex ffyafe Rathke (sens. lat). Since members of this
complex are apparcntly confined to the North Atlantic
and Mediterrancan regions., and entirely extralimital to
the Morth Paciltc, a separate publication for this group
was deemed advisable.

The type species Hyale pontica Rathke, 1837, was
described originally from the coast of the Krym (Crim-
ean) peninsula, Black Sea.  Since that time, workers
who found a Hvale-like animal with characteristically
strong, robust, striated spine on the distal end of per-
aeopodal propods, were convinced they were dealing
with this same species, be it from the Mediterranean or
the eastern North Atlantic Ccean. As in many other
similar ¢ases, a striking and easily visible character
often leads (o a quick identification, without careful
further exarmination and, in a second step, o being
labelled asa "cosmopolitan” species. A second species
of this group had been been deseribed from the British
Isles as Galanthis lubbockiona by Bate, 1856, Because

of the "cosmopolitan syndrome”, this species had been
synonymized with Hyvale pontica Rathke by many sub-
sequent workers (e.g., Stebbing 1906; Chevreux &
Fage 1925; Gurjanova 1951; Bulycheva 1957; Linceln
1979, Bamard & Karaman 1991; and Krapp-Schickel
1993y, GO, Sars (1890} was a notable exception,
rmaintaining separate identity of H. tubbockiana based
on material from Norway. Further taxonomic dispari-
ties were more recently noted tn material at hand from
the Mediterranean region and Bermuda.

The purpose of this study is to unravel the true
identity of the various species within the Hvale pontica
camplex, and deseribe new lorms, based on character
stales both newly discovered and previously utilized.
Hyalid amphipod collections in the Verona Museum
contain @ beautiful mating pair of ammals from the
Bosphorus {(entrance to the Black Sca). Thus, character
states of the true Hyale pontica Rathke could be estab-
lished and differences with other material worked out.
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Methods

Abbreviations of Agency collections used:
CMN - Canadian Museum of Nature, (ttawa
MSNV - Verona Museum, ltaly
ROM - Royal Ontario Museum, Toronto
Y PM - Yale Peabody Museum, New Haven , C0O,

Abbreviations used in the texi:

Al2Z - antennae |, 2
BR SET - brood seta

CL - clasping
EPI-3 - epimeral plates |, 2,3
FLAG - fMagellum

GDN - guiding

GN 1.2 - gnathopeds 1,2
HD - head

P - inner plate

LFT - left

LL - lower lip

MD - mandible
MXI1.2 - maxillae
MXPD - maxilliped

or - outer plate
P-AMP - preamplexing notch on peraeon 2
NTCH

P37 - peraeopods
PLF - palp

RT - right

5P - spine

U3 - uropods 1,2.3
UL - upper lip
UROS - UTOSOME

T - telson
Systematics:

Rathke (1837 established the genus Hyafe after
having described his type species H. pontica from the
Black Sea. Shortly afterwards, Bate (1857} described,
under several different generic names, a similar spe-
cies, lubbockiana, from the British Isles. It seems that
Stebbing must have seen material of fubbeckiana and
thought it identical with Hvale pontica Rathke as well
as H. lubbockiang Bate. He synonymized them,
keeping the older name of course. In 1893 Della Valle
offered drawings of “labbockiona™ and “pontica”, bul
he mixed material of nifssoni as well as Micropythia

P

carinata, and the drawings are not pertinent to the
Atlantic species H. fubbockiana.

In 1906 Stebbing redescribed the female of “pontica™
Chevreux& Fage (1925) cite “pontica” trom the Atlan-
tic and from the Mediterranean coast of France. Ina
paper on Mediterranean (Marseilles) species of Hyale,
Giovannini (1963) provided detailed drawings (the text
has some errors) of Tpontica that may bc the most
clearly executed until now. Mateus & Mateus (1966)
stressed the necessity of a revision of all genera of
families Hyalidae and Hyalellidae before the abundant
material of the Calypso expedition could be worked up.
Thus, in Lincoln's (1979) figures of “pontica” from the
British Islands, palmar corners are very weak in
gnathopods |, 2 ( ¥ ) and peracopods, while there is a
clear corner in those of Chevreux & Fage's table (&
omm). Finally, Krapp-Schickel (1993) fully treated
material of pentica from the Mediterranean Sca.

Family Hyalidae Bulycheva 1957, revised Bousfield
& Hendrycks 2002
Subfamily Hyalinae Bousfield & Hendrycks, 2002

Hvale Rathke sens. str.

Hyale Rathke, 1837: 377,

Hyale (party:Stebbing 1906: 559, —Chevreus & Fage
1925: 280;— Gurjanova 1951; B16;— Bulycheva 1957
83:—Lincoln 1979: 230;— Krapp-Schickel 1993:
728, —Barnard & Karaman [991: 367,

non Nicea Nicolet 1849 (type species M. fvcasi Nie.)

Type species; Hvufe pontica Rathke, 1837, present de-
signation,

Species: Hyvale pontica Rathke, 1837 (p. 3); M. lub-
bockiana Bate, 1856 {(p. 6); H. michelini n.sp. (p. 9);
Fivale species (Bermuda) (p. 11},

Diagnosis: Body smooth, or segments weakly imbri-
cated or weakly mid-dorsally carinate. Rostrumn incon-
spicuous; anterior head lobe subtruncate. Eve subovate.
Antennae short, slender, subequal. Amenna I, ped-
uncular segment 2 = segment 3. Antenna 2. peduncle
not incrassate; flagellum not elongate.

Upper and lower lips regular. Mandible, left lacinta
5-51/2 dentate. spine row with 3-5 blades. Maxilla 1,
palp |-segmented: outer plate, apical spine-teeth tall.
Maxilliped, inner plate tall: palp normal, segment 3
short. medium thick; dactyl small, not falcate, unguis
regular to elongate.
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Coxae 2 and 3 with prominent sharp posterior mar-
ginal cusp, lacking incoxae | and 4. Coxa 3 markedly
Coxal gills me-
dium, rounded, sac-like. largesi on peracopod 5.

Gnathopods sexually dimorphic. Gnathoped 1 (T,
propodal palm short, variously everhung by simple
dactyl; carpal lobe narrow;, propod with mediofacial
guiding (bracing) spine; dactyl simple. Gnathopod 2
(g, basis with strong anterodistal lobe (= hydrody-
namic lobe of Bousfield & Hendrycks 2002}, carpal
lobe lacking; propod large, narrowing distally, palm
with stight hinge tcoth,

Peracopods short, stout; bases expanded, posterior
margins crenulate, hind margins of peracopods 5 and 6
with weak surge seta and notch. Peraeopod 5, segment
4 short, broad; segment 5 often short; segment 6 with
single large striated subterminal anterodistal clasping
(locking) spine, and 1-2 small accessory spines; dactyl
large, smooth, anterior marginal seta small.

Epimeral plates [-3 regular, 3 not produced. Pleopods
regular, natatory, Uropads | and 2, peduncle and rami
short, thick. Uroped |, distal peduncular spines short.
unspecialized; rami with medium apical and marginal
spines.  Uropod 3 shaort, thick, uniramous; ramus
shorter than peduncle, with aptcal spines only.

Telson broad, lobes slightly longer than broad, mar-
oins weakly setose.

Female: Gnathopods normal, subsimidar; carpal lobes
shallow. Gnathopod 2 the larger; basis with stronger
hydrodynamic lobe. Brood plates broadly subovate,
apices rounded; marginal setae medium-long, hook-
tipped. Peraeon 2, preamplexing notch large, rectan-
cular, lacking unguisial groove, with small locking slit
above anterior margin of notch.

Distributional Ecology: Cpen surf coasts of the Medi-
terranean and Black Scas; northeastern Atlantic, in-
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cluding Great Britain, and Norway, also Bermuda;
clinging o algae and other substrata at I.W level and
sublidally o 30 m,

Remarks: Species of Hyale sens. str. differ markedty
from those of Apehvale (Bousfield & Hendrycks, 2002)
in being mainly aquatic and subtidal. They occur
mastly in strongly lotic waters of open surf coasts, and
saltate (hop) in air weakly or not at all {see Sars 1890,
Mature females of Hyafe possess regularly rounded
brood plates with longish marginal hooked setae,
whereas those of Apohyale have very broad, apically
acute brood plates with numerous short marginal hook-
tipped setae.

Species of Hvale are apparently uniquely adapted to
atife style in strongly lotic waters such as the surf zone
of open coasts.  Thus, the tip of the large propodal
median facial guiding spine (&) appears to fit into a
locking slit on peracon 2 (@), thereby enhancing the
grip of the gnathopod when the dactyl closes on the
preamplexing notch. In apparent homoplasious man-
ner, the preamplexing mechanism within genus Hyale
resembles thatof some species within genus Alforchestes
(e.g., A. angusta Stebbing){family Hyalellidae}.

Hyale pontica Rathke, 1837
(Figs. 1.2,3)

Hvale pontica Rathke, 1837: 378, pl. 3, fig. 20-28;—
Bulycheva 1957:90-92, fig. 30, — Krapp-Schickel 1993:
735-736, fig. 503.

Hyale pontica (part): Stebbing 1906: 568, — Barnard &
Karaman 1991 369.

non Hyale pontica Kunkel 1910:69, fig. 26;,— Chevreux
& Fage 1925, fig. 294; —Lincoln, 1979 236, figs. 109
€.

Key to species of Hyvale Ruthke, 1837 sens. str.

I. Antenna 2 (), tlagellar segments with groups of dense setag; peragopods 3-7. large clasping spine inserted

diagonally proximai; peracopod 5, segment 5 not wider than long

H. penmtica Rathke (p. 43

Antenna 2 ('}, fagellar segments with single setae; peragopods 5-7, large clasping spine inserted nearly per-

pendicular o axis of segment 6; peracopad 5, segment 3 short, wider than long

2. Peracopods 5-7, clasping and distal supernumary spine separated by cluster of 3-5 setae

,,,,,, Hyale sp. ip. 11

Perueomxls 5-7, clasping and distal supernumary spine separated by 1-2setae ..o oo oo oo Ll 3

3 Ginathopod | (3", carpal lobe small, not surpassing merus, distal margin with 3-4 short comb setae; maxilla I, inner
plate, apical plumose setae surpassing base of apical spines of outer plate; maxilliped palp segment 4 (dactyl ),
unguis with elongate nail ......... .. e e e e e e H, michelini o sp. (p. 9

Grathopod HO), carpal lobe lurge, extending bevond merus, distal margin with 6-7 comb setae; maxilla 1, inner
plate, apical plumose setae not exceeding base of apical spines of outer plate; maxilliped palp. unguis normal,

shorter than body of dacty]

.............................................

H. Iubbockiana (Bate) (p. 6)
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Fig. |. Hyafe pontica Rathke, 1937, Male (8.5mmj; female ov (6.0mm). Bosphorus.
(Telson of male specimen from Genova, after Krapp-Schickel, 1991].

Type locality: Krym {Crimea, Black Seal.

Material examined:

Cala Dragonara, NW Sardinia, stiff Cysteseira {brown alga),
Om-2(5.5mm), 2 juv., MCSN slide 1901; Cala Dragonara,
NwSardinia, 0 m. - & (6 mm), MOSN siide 902,
Bosphorus, Turkey - o (8.5 mm slide: @ ov, (6 mm) (alc).

Diagnosis: Male (9 mm). Eyes round, dark. Antennal,
flagellum 10- 11-segmented. middle segments with
aesthetascs in small clusters. Antenna 2, peduncular
segment 5 > segment 4; flagellum 12-14-segmented,
posteroproximally with clusters of short dense setae.
Mandibular left lacinia 5-dentate, Maxilla I, strong
ciliated setae on inner plate much surpassing end of
outer plate. Maxilla 2, strong ciliated seta of inner plate

surpassing inner end of inner plate. Maxilliped palp,
dactyl with slender elongate unguis; propod and carpus
subequal in length, width about 2:3; carpus on inner
side with many long setac; merus short, as wide as
carpus, but half as long; basis not much shorter than
ischium.

Coxae |-4, lower margin moderately crenulated |
Coxa | subrectangular, smooth behind. Coxae 2 & 3
with low but distinet posterior marginal cusps, lower
margins gently convex, Coxa 4, hind margin exca-
vated proximally, with median weak cusp . Coxa 5
moderately anterolobate. Coxa 6 weakly posterolobate,

Ginathopod 1, basis and ischium with very weak
hydrodynamic lobes; carpus with small posterior lobe,
ot extending beyond merus, lower margin with ~4
comb setae; propod with strong mediofacial guiding
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Fig. 2. Hyale pontica Rathke, 1937. Male (8,5 mm}); female ov (6.0 mm). Bosphorus.

spine slanted slightly diagonally proximad, palmar
locking spine stout, spade-shaped, slightly exceeded
by tip of basally thickened dactyl. Gnathopod 2,
hydrodynamic lobe very large and broadly rounded on
basis, medium [arge on ischium; carpus short, lacking
posterior lobe; propod subrectangular, slightly narrow-
ing distally, hind margin with 1-2 short spines, palm
canvex, nearly transverse, lined with dense fine setae,
and paired posterodistal short spines; dactyl stout,
smooth, regular.

Peraeopods 3-4, segiment 5 medium short; segment
6 with 2 proximally positioned posterior marginal
spines and characteristic distal large cylindrical stri-
ated spine; dactyls stout, with minute inner marginal
seta. Peraeopods 5-7 stout; basis widened, rounded,
with clearly developed postero-distal lobe, hind mar-
gin with posterior nolch and surge seta; segment 4
slightly widening distally; segment 5 not broader than
long; segment 6 (propod), anterior (inner) margin with

2 proximal spines and distal stout striated clasping
spine and supernumary shorter spine separated from it
by a seta, with very short, distal "palm” set at 45 angle
to axis of propod.

Epimeral plate 1 rounded behind: plates 2 and 3,
posterodistal corner nearly right-angled. Uropod |1,
peduncle slightly longer than rami, margins with 1-2
short robust spines. Uropod 2, rami short, subequal o
peduncle, with 1-2 marginal spines. Uropod 3, pedun-
cle with sirong posterodistal spine; ramus ~2/3 length
of peduncle, oblique apex with one stirong robust spine,
and two smaller ones.

Telson lobes broader than long, outer margin proxi-
mally with short setules and subapically with small
spine.

Female ov (6 mm). Gnathpods | & 2 subsimilar,
Gathopod 2 slightly the larger, with small hydrody-
namic lobe on basis; propod subovate, palm oblique,
posterodistal spines unequal, separated; hind margin
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Fig. 3. Preamplexing mechanism in Hyale spp. A.

Hyale lubbockiana Bate (female modified from

G. 0. Sars (1890); male gnathopod 1 in preamplexing position; B. Hyale pontica Rathke:
C. Hyale sp. Bermuda; D. Hyale michelini n. sp (modified from Giovanimni 1965).

with 2 spines: dactyl slender, slightly overlapping
palm. Brood plates broadly subovate, rounded apically.
Preamplexing notch squared, with shallow posterodistal
lobe and small locking slit near distal margin of ant-
erior lobe into which fits the guiding spine of gnathe-
pod 1 (3.

Distributional Ecolegy: Exposed rocky coasts of the
Mediterranean, Bosphorus, and Black Seas: among
algae, littoral to infralittoral; not common. Not con-
firmed from the open Atlantic coast where it appears to
be replaced by H. fubbockiana.

Remarks: H. pontica has not been found in the North-
ern Adriatic Sea, despite careful sampling by several
authors. Some Mediterrancan endemics apparently
five exclusively in the Adratic Sca. whereas other
endemics live everywhere else but there.

Previous treatments of H. pontica require clanfica-
tion. Thus, Krapp-Schickel (1993 p. 735, fig. 503)
illustrates gnathopod 2 of an obviously penultimate .
The other gnathopod 2 (same specimen) showed a
much more transverse palm, well defined by a short
robust spine on the palmar comer. Gnathopod 1 ()
bears a stout "guiding spine” on the medial surface of

the propod (not figured).

Bulycheva (1957, pp. 20-92, fig. 30) illustraies a
maxilliped apparently of quite different form. The dif-
ference may be attributable to the position of the max-
iltiped within the buccal mass. Thus, the terminal
segments of the palp may be turned or twisted ata right
angle to the vertical basal plates on the slide, and their
size in the illustration would depend on the amount of
pressure on the cover slip during preparation. On the
other hand, Bulycheva's material {not exarmined in this
study ) may represent a different taxon. Her specimens
apparently have less stout peracopods, and the male
gnathopod is of rather different form than material
from the Mediterrangan and Bosphorus regions.

Hvale lubbockiana (Bate)
(Figs. 3,4.5)

Galanthis lubbockiana Bate, 1856: 57 t. |71, 7. — Bate
1857:136;—Bate, 1862: 51, fig. VI3,

Nicea lubbockiana Bate & Westwood 1863: 47,
Hyale lubbockiona G.O, Sars 1890: 27, pl. 11, fig. 2;—
Bousficld & Hendrycks 2002: 100, figs. 46, 47.
Hvale pontica Lincoln 197%; 237, figs. 109e-].
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Fig. 4. Hyale lubbockiana Bate, 1856,

Male (6.6 mm). Lofoten lds., Norway,

Type locality: Falmouth, Comwall, Great Britain,

Material examined:
Norway: Lofoten Islands, 0 m, W, Vader coll..- 2 3G (6.0
and 6.6mml, 2 99 ov (5.0 mm). Tramso Museum collns,

Great Britain: Port Erin, Isle of Man, inalgae at LW, DI
Williamson coll., March, 1955 - & (7.5 mm}; @ ov. (4.5
mint): MM collections.

Diagnosis: Male {8 mm}. Eyes round-ovate, pale-red.
Antenna |, flagellum 8-10 segmented.  Antenna 2,
flagellum 12- [4 segmented, each with short single seta.
Mandibular left lacinia 5v2-dentate.  Maxilla I,
strong ¢iliated setae on inner plate short, not surpassing
base of spine teeth of outer plate. Maxilla 2, inner
marginal ciliated seta short, not reaching apex of plates.
Maxilliped palp, unguis not attenutated, shorter than
body of dactyl: propod and carpus relatively stoul.
Coxa 1, lower margin strongly rounded and mark-
edly crenulated. Coxae 2 & 3 with rounded hind

marginal cusps, Coxa 4 posteroproximal margin with
distinct median cusp.

Gnathopod 1, hydrodynamic lobe on basis and isch-
ium very weak; carpal lobe relatively large, extending
bevond merus, distally with ~6 commb setae. propod
subrectangular, mediofacial guiding spine per-
pendicular or angled slightly distad. Gnathopod 2,
hydrodynamic lobe of basis medium large, of ischium
medium; propod deeply subovate, palm slightly ob-
ligue, with shallow rounded hinge tooth, beset with
short setae, paired posierodistal spines shart; propod
hind margin distally with pair of fine setae. dactyl
basally stout, hind margin lined with fine setules.

Peracopods 3 & 4 prominent, regular; segment 5
short: segment 6 with one posterior marginal spine
proximal to stout striated clasping spine that is sepa-
rated from a short distal supernumerary spine by a
single short seta; dacty! strong, moderately curved.

Peracopods 5-7 strongly developed, hind margin of
basis scalloped or crenulated, each with mediurn noteh
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Fig. 5. Hvale lubbockiana Bate, 1856, Male (6.6 mm); female ov (6.0 mm}. Lofoten Islands, Norway.

and surge seta; bases of peracopods 5 & 6 with deep
rounded posterodistal lobe: segment & with single
proximal spine and distally with large striated clasping
spine set at right angles to the axis of segment 6.
Peraeopod 3, segment 5 short, wider than long.
Epimeral plate 1, posterior margin rounded; plates 2
and 3, hind corner slightly obtuse-angled. Uropod |1,
peduncle deep, outer margin with several shott spines;
rami shorter than peduncle, with 2-3 short marginal
spines and long and short apical spines. Uropod 2,
peduncle short, deep; rami subequal to peduncle, each
with 2 marginal spines and short and long apical spines.
Uropod 3, peduncle with single stout posterodistal

sping; ramus slightly shorter than peduncle, apex with
one strong prominent spine and 2-3 shorter spines.

Telson lobes subtriangular, longer than wide, mar-
gins smooth, apex sharply rounded.

Female ov (6 mm): Gnathopods 1 & 2 subsimilar, 2
somewhat larger. Grathopod |, hydrodynamic lobe
small on basis and ischium; carpus short, posterior lobe
small; propod subovate, palm short. dactyl short, thick,
Gnathopod 2, hydrodynamic lobe medium large on
basis, lacking on ischium; carpal lobe small, narrow;
propod, hind margin medially with 3-4 short setae.
Brood plate (gnathopod 2) elongate, medium broad,
apically rounded; marginal brood setae Jonger than half
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Fig. 6. Hyale michelini 1. sp. lmmature (3.5 mm}. Capo Caccia, Sardinia (Mediterranean).

width of plate. Preamplexing notched squared: small
locking slit on antenior lobe, above ventral margin,
Colour: brownish-green {Lincoln, 1979 p, 236).

Distributional Ecology: Along exposed coasts of the
temperate North Atlantic region, westem France and
the Irish Sea to northern Norway, amongst al gae in rock
pools in the lower half of the intertidal, from MSL o
MLWS, to depth of about 50m (Lincoln, 1979,
Vader: 19713, All collections (H. ponrica =H. {ub-
bockiana) are from exposed rocky shores among inter-
tidal aleae, chiefly Corallina officinalis L.

Remarks: Bate & Westwood (1861, p. 48) described
peculiar T-like marks on the integument. SEM pictures
mightclanfy them but are notavailable. H. lubbockiana
differs from H. pontica in its weakly setose antenna 2
(&), normally unmaedified condition of the dactyl of the
maxilliped palp, and the vertical position of the large
mediofacial spine of the propod of gnathopod | (&), In
addition, segment 5 of peraesopods 5-6 is short (width
nearly equal to length), and the apical margins of the
tefson lobes are unarmed.

Hyale michelini n. sp.
{Figs. 3.0, 7}

Yvale pontica Chevreux & Fage 1925:283,fig. 294, —
Giovannini 1965: 288-290, figs. 5-7.

Type locality: Capo Caccia, North Sardinia.

Material Examined:

Sardinia: Capo Caccia, 25 m, Halimeda, June 3, 1974 -
immatyre (3 mm) Holotype: CapoCaccia, 0-1 m, interstitial
and incrustation of Balasus - 2 imm (2.5-3mm} Paratypes:
Capo Caccia, 15 m, Posidonia, June 3, 1974 - 3imm (2.5-3
mm;, Capo Ferrato, 10-22 m, among mixed algae, Schiccke
coll., June 7, 1974 - 1 spec. (3 mm), MSNV collections.

Diagnosis: Male {5-6 mm)(after Giovannini, 1963).
Eyes round, dark. Antenna |, flagellum 9-10-seg-
mented. Antenna 2, flagellum | 3-14-segmenied, seg-
ments each with single seta.

Mandible, left lacinia 37/:-dentate; spine row with 3-
4 hlades. Makxilla 1, apical plumose setae of inner plate
exceeding base of spines of outer plate; palp slightly
exceeding base of spine-tecth of outer plate. Maxilliped
palp, unguis slender, longer than body of dactyl.

Coxae |-4 with rounded, crenulated lower margin.
Coxa | subrectangular, smooth behind. Coxae 2 and
3, each with prominent posterior marginal cusp. Coxa
4 little deeper than 3, strongly rounded below, margin
of posteroproximal excavation with weak median cusp.
Coxa 5 markedly anterolobate. Coxae 6 & 7 postero-
lobate.

Crnathoped 1, basis and ischium with medium hy-
drodynamic lobe; carpal lobe small, with ~4 lower
marginal setac; propod subovate, posterior margin with
single median spine, mediofacial guiding spine un-
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Fig. 7. Hyale michelini n. sp.

Male (5-6 mm); female ov (4.5 mm} Among algae, LW,

Marscilles, France. (modified from R. Giovannmini 1965)

known; dactyl stout, tip slightly exceeding short, con-
vex palm. Gnathopod 2, hydrodynamic lobe of basis
medium strong, rounded, of ischium medium; carpus
shorter than merus; propod deeply subrectangular,
slightly narrowing distally, lower margin with |-2
small spines, palm short, nearly vertical, lined with
slender spincs; dactyl regular.

Peracopods 3-7 stout, heavy. Peracopods 3 & 4,
segment 6, posterior margin with single proximal spine
and stout striated clasping spine separated from its
distal shorter supernumerary spine by 1-2 short setae;
dactyl stout medium strongly curved. Peracopods 3-7,
bases unevenly widened, hind margins scalloped, with
notch and surf seta, postercdistal lobes broadly rounded,
segment 5 of peracopod 5 short, broader than long.

Epimeral plate |, posterodistal corner rounded: plates
2 & 3, hind corners nearly right-angled. Uropod |
peduncle short, with a few short outer marginal spines;
rami subequal to peduncles, with 1-2 short marginal
spines, and long and short apical spines.  Uropod 2,
peduncle stout; rami slightly shorter, each with 1-2
marginal spines and unequal apical spines. Uropod 3
small; peduncle with single posterodistal spine; ramus
short, length about half peduncle, with 2 apical spines.

Telson lobes broadly triangular, apices nearly right-
angled, margins smooth.

Female ov. (4-5mm). Gnathoped 1, basis and isch-
ium each with weak hydrodynamic lobes; carpal lobe

short; propod subovate, palm cblique, hind margin
medially with setae cluster; dactyl slightly excecding
palm. Grathopad 2, basis with medium large hydrody-
namic lobe; carpal lobe short, narrow; propod some-
what narrowly subovate, palin oblique, hind margin
with single median cluster of short setac; dactyl shightly
exceeding palm. Brood plates and preamplexing notch
not described.

Colour: green-yellow, eyes whitish-pink (Chevreux
& Fage 1925).

lmmature specimens (3.5 mm), Immature material
collected oft Capo Caccia, Sardina, by TK-S, is not
referable to Hyale pontica from the Bosphorus region
{Fig. 6). It differs in the less distal and more perpen-
dicular position of the main clasping spine on segment
& of peracopods 3-7 and the less clongate dactyl and
unpuis of the maxilliped palp. These character states
are more similar to mature specimens from this general
region figured as "Hyale pontica”™ by Giovaninni
(1965) (Fig. 7) and by Chevreux & Fage (1925) from
Port Vendres on the Mediterranean coast.

In addition (0 regular allometric growth differences
in numbers of antennal flagellar segments, fewernumber
of spines and setae on appendages, and undeveloped
secondary sexual character states of the gnathopods
and peraeon 2, the immature differs in the undeveloped
or partially developed hydrodynamic lobes of the
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and peracon 2, the immature differs in the undeveloped
or partially developed hydrodynamic lobes of the
gnathopods, and unusually large apical spines of
uropods 1 & 2.

Distributional Ecology: Wesiern Mediterranean re-
gion; apparently living interstitially in coarse sand,
from O o 25m depth,

Etymology: The authors are especially grateful to
Aldo Michelini, for creative solutions to virtually every
problem concerning transport, human connections,
shrewdness, and for his always wide and open heart.
We are pleased to name this species in his honour,

Remarks: Description of a new species based mainly
on immature material at hand involves some taxonomic
risk. Relatively small differcnces distinguish Hyale
pontice and H. {fubbockiona. We noted also that bona
Jrde specimens of H. poatica co-occur at the same
locality {Capo Caccia, Sardinia), but were collected in
short, stitf brown algae of the surf zone, whereas the
presently described material occurred mainly in the
interstitium or on epiphytes and Bafanus spp. to depths
of 25m. Separate taxonomic status of H. michelini
would seem justified.

[Hustrations of "Hyale pontica" provided by
Giovannini (1965) are very detailed. In all significant
taxonomic respects they correspond to our material.
The long and slender propods of gnathopods | and 2 of
ovigerous females appear (o be diagnostic character
states of Hyvale michelini.

Descriptions and drawings by Chevreux & Fage
(1925) do not eniirely fit any of cur species, as there
are several differences which might have been omiited
oractually lacking (e.g., cusps on posterior margins of
coxal plates, clasping spine on gnathopod | (&), only
one group of spines on peracopods 3-7 (inner margin of
segment 6) or simplification of shape of coxae 5 and 7,
The shape of anternma 2 {3) (groups of dense setae) or
sharply angled propodal palm of peracopod 7 would
suggest Hyale posrica , but only one group of spines on
the inner margin of the proped is figured. The shape
of gnathopod 2 (&'} s similar o A, {nbbockiana or H.
michelini, and the body length applies to all of them.

Hvale sp.
(Figs. 3, 8)

Hyale sp. (MS name, {CMN collections)
non: Hyale pontica Kunkel, 1910: 69, fig. 26

Material Examined:

St, Georges, Bermuda, LW surf, A, W. Cameron coll.. April,
19535: - male (7 mm) Hololype (slide mount); female ov (6
mm} allotype (slide meunt); CMN collections,

MNote- partial illustrations made in 1982 specimens and slide
mounts nob relocated.

Partial Diapnosis: Male (7.0 mm). With the charac-
teristics of the genus. Body smooth, not imbricated.

Maxilla |, outer plate, apical armature encompasses
an outer group of & stout distally pectinate spine teeth,
and an inner group of three slender pectinate spines.
Both the palp, and apical plumose setae exceed the base
of the spine teeth of the outer plate.

Coxal plates 2 & 3 with posterior marginal cusp.

Gnathopod | {d'), carpus with large posterior lobe,
exceeding merus, distal margin lined with 6-7 comb
setae; propod evenly subrectangular, posterior margin
with 2-3 distal ctusters of short setae, mediofacial spine
perpendicular or angled slightly distad, palm short,
nearly straight, with stout posterodistal locking sping,
slightly exceeded by tip of short stout dactyl.

Peraeopeds with single stout grooved anterior mar-
ginal clasping (locking) spines, separated from distal
supernumerary shor spine by cluster of several short
setae, palm scarcely distinguishable at steep angle to
long axis of segment 6; dactyl gently curved.

Female: Undescribed., Gnathopods, breod plates
and preamplexing notch characteristic of genus Hyale.

Distribution: Clinging to algae and other substrate in
lotic waters of the surf zone, in the vicinity of St.
Georges, Bermuda.

Remarks, On character states of gnathopod | and
peraeopod segment 6, this species is clearly a member
of the pontica group of hyalid amphipods, Full descrip-
tion and formal naming of the species awaits acquisi-
tina of additional material.

S. E. Johnson (1986) has synonymized Kunkel's
material with Parfivale hawaiensis (Dana, 1853). Ma-
terial of the latter species from beach drift at Hungry
Bay, Bermuda, has been carefully figured by Stock
{(1987) and bears a remarkable similarily to "Hyale
pontica” of Kunkel (loc, cit., fig. 20). Furthermore,
photographs of Kunkel's figured male specimen and
appendages , kindly provided by Dr. Eric Lazo-Wasem
(Y PMY, leave little doubt that Parfivale, and not Hyale,
is the genus in question.

[n addition o Parhvale hawaiensis, widely distrib-
uted in tide pool drift debris {Johnson 1986:; Stock
1987), and Hyafe sp. from lotic water habitais al LW
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Fig. 8. Hvale sp. St. Georges, Bermuda, surf zone, LW.

level near St. George's, two additional hyalid species
have been identificd in CMN collections lrom Ber-
muda:

(1) A species of Promivale, erroneousty attributed to
Hyvale pontica by ELB, having stout distal peraesopodal
clasping spines, elongate antenna 2, and uropod disto-
lateral spine, occurs in LW pools at Outer Castle [stand.
{21 A small saltating species of Apohyle occurs com-
monly in supralittoral tide pools at Devonshire Bay.

Discussion

Comparison of principal taxonomic character states
within genus Hvale Rathke sens. str. (Table |) suggests
that the four known species may be divided inte (wo
principal subgroups: (i} poarica subgoup, and (ii)
lubbockiana subgroup.

The former consists of the single relatively ad-
vanced gencric type species, H. pontica. The latter
encompasses the three more primitive species, H. mich-
elinin. sp., H. lubbockiana, and Hyale sp.. of which H,
lubbockiana entrains the greatest number of plesio-
morphic character states.

As noted in the key and in Table I, Hyale pontica is
especially distinctive in character states of gnathopod
1 (&) distal position and oblique angle of clasping
spine and angled "palmar” margin of peracopods 3-7,
and strongly setose flagellum of antenna 2 (). It
shares relatively few character states with H. fubbock-
iana which, in view of previous confusion of the two
spectes by several authors, is 8 somewhat surprising
revelation of this study.

Bousfield & Hendrycks (2002, p. 124) have per-
formed a semiphyletic cluster analysis of 11 of the 12
known genera within family Hyalidae. In balance of
character states, the genus Hyvale 1s relatively advanced
but quite distinct from all other geners. 1t is perhaps
least remote from the Apohvale complex, butis special-
ized for a life style in open lotic waters.  Such features
include the unigue form of guiding and locking spines
on the propod of gnathopod 1{d), and corresponding
preamplexing notch and locking slit of peraeon 2 (@},
well-developed hydrodynamic lobes of gnathopod 2,
strong dactyls and strong clasping spines of peracopods
3-7: and rounded form of epimeral plate 1.

The ancestry of genus Hvale remains moot. Al-
though component species are "swimmers”, the bal-
ance of character states suggests a relatively close
relationship with genus Apohyvale, especially with the
subgroup of A. prevosti (nifssoni) in which hydrody-
namic lobes of the gnathopods are strongly developed,
and distal spines on the peduncle of uropod | are not
strongly developed. On a somewhat broader phyletic
basis. the form of the swimming species within Hyalidae,
of which the life styles of genera Hyafe, Protofivale and
Parallorchestes are especially representative, reflects
the basic hydrodynamicform of primitive "Natantia(see
also Bousfield and Hendrycks 2002},

On the other hand, the genus Hyale and especially
species pontica, evinces similarities with the special-
ized hyalid subfamily Kuriinae. As noted in Bousficld
& Hendrycks (2002, p. 119) character state simnilarities
include subcarination and/or imbrication of body seg-
ments; crenulation of coxal and basal plate margins;
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Table 1. Comparative Character States of Hyvale species.
Character H. pontica H. lubbockiana H. michelind Hyale sp.
_ State {Bermuda)
Length (T, @) 6-9 mm 6-8 mm 46 mm 5-7 mm

A2 (), flag. setae
Mapd palp, nail
Mx1, IF setae

Mx2, TP seta

Gnd {J). carpal lobe

Gl propod (&)
mediofacial spine

P3-7, palmar comer

P3-7, inner marginal
spines

P5-7, dactyl cury-
ature

LI3 ratio: length
peduncle:Tamus

Distribution

zroups of many
dense setae
> body of dactyl
surpassing OF spines
surpassing OF
small, few setae

slanted proximad

~453% v ertical

2 groups proximal
to clasping spine

wiak
3:2

Black Sea, Central
Mediterranean

few single seiae

< bady of dactyl

not surpassing OF spines

nol surpassing OF
targe, 6+ setae

perpendicular

153%yvertical

| group proximal
Lo clasping spine

slrong

3.2

N. E. Atlantic

few single setae
=hody of dactyl
surpassing OF spines
fot surpassing OF
small 4 setae

perpendicular

159 vertical

I group proximal
to clasping spine

weak

2:1

W. Mediterranean

few single setae
?
surpassing OF spines
?
large, 64 setae

perpendicular
P59 fvertical

| group proximat
to clasping sping

Bermuda

presence of posterior marginal cusps on coxae 2 & 3
only, and specialized form of the maxilliped palp.
Hyale pontica also overlaps geographically with
Micropythia and abuts the more southerly range of
Kuria longimanus.

The four known species of genus Hvale exhibit a
relatively restricted geographical distribution.  Species
are confined to high salinity outer coast lotic water
swash zones of temperate and subtropical NE Atlantic
and Mediterranean regions. However, these habitats
are relatively poorly collected and studied. Further
records might be anticipated from open ocean coasts of
Spain, Portugal, and island archipelagos off the coast of
North Africa, including the Canaries and the Azores.

Myers' (1991) analysis of family groups within
corophioidean and melitoidean amphipods of the Ha-
walian Archipelago underscores the need to consider
phyletic age of a taxonomic group as a factor in devel-
oping hypothetical dispersal patterns and biogeo-
graphic faunal relationships. Character state anal ysis
suggests that within family Hyalidae, members of
wenus Hyale are a relative reeently evolved group of

species, Their present confinernent within the eastem
North Atlantic and Mediterranean regions scemingly
conforms with a relatively recent geotectonic origin of
those basins during Cretaceous times (Howarth 1981).
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